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Plasmapheresis in nephropathy of Henoch-SchOnlein purpura and
primary IgA nephropathy. R. J. Hené, R. M. VaIenijn, and L. Kater.
University Hospitals of Utrecht and Leyden, The Netherlands. Uncon-
trolled studies have shown that corticosteroids, cytostatic drugs, and
diphantoin do not influence the outcome of rapidly progressive renal
failure in Henoch-Schonlein purpura (HSP) and primary IgA-nephrop-
athy (PIgAN). Since IgA is the most prominent immunoglobulin in the
glomerular mesangium as well as in vessel walls of both clinically
healthy and affected skin, both diseases are thought to be mediated by
circulating IgA immune complexes (IgA-CIC). Recently, IgA-CIC have
been demonstrated in HSP as well as in PIgAN. Plasmapheresis (PP) is
a method used to treat immune complex diseases. We treated two
patients with HSP and rapidly progressive glomerulonephritis (RPGN),
one with HSP and slow progressive renal failure and four with PIgAN
and slow progressive renal failure with long-term PP as monotherapy.
Renal functions and IgA-CIC (by means of the anti-IgA inhibition
assay) were investigated. In one patient with HSP and RPGN after the
therapy a second renal biopsy specimen was taken. In both patients
with HSP and RPGN and in one with PIgAN, renal function improved,
the others deteriorated during or after therapy. An additional patient
with PIgAN and RPGN was treated with PP and corticosteroids. This
patient also deteriorated. In the three patients whose renal function
improved IgA-CIC were found in contrast to the remaining five
patients. Notwithstanding the clinical improvement (and the disappear-
ance of IgA in the glomerular mesangium of one patient with HSP) the
IgA-CIC did not disappear during or after the therapy. PP appears to be
a beneficial therapy in patients with HSP or PIgAN with detectable IgA-
CIC. The pathogenetic significance of these IgA-CIC remains uncer-
tain, because during the clinical improvement and notwithstanding the
disappearance of IgA in the glomerular mesangia, IgA-CIC persisted.
Low-renin, low-aldosterone hypertension, and abnormal cortisol me-
tabolism. T. J. W. Fischer, B. J. Otten, L. A. H. Monnens, J. W.
Honour, and P. J. J. van Munster. Department of Paediatrics, Univer-
sity of Nijmegen, The Netherlands, and Clinical Research Centre,
Harrow, Middlesex, United Kingdom. A 19-month-old boy presented
with failure to thrive and polydipsia. Low-renin hypertension was
diagnosed by the presence of hypertension, hypokalemic alkalosis,
suppressed plasma renin activity, and low plasma aldosterone. Plasma
levels and urinary excretion of other mineralocorticoids and glucocorti-
costeroids were low or normal. Urinary tetrahydrocortison (THE) was
extremely low in relation to urinary tetrahydrocortisol (THF) and to
age-matched controls. Plasma cortison (E) was decreased and plasma
cortisol (F) normal, resulting in an elevated cortisol to cortison ratio.
These findings are suggestive of a decreased activity of cortisol-l 113-
hydroxysteroid dehydrogenase. 5a Dihydrocortisol to 513 dihydrocorti-
sol ratio (5a DHF/513 DHF) was normal. Hypertension and hypokale-
mia were not influenced by spironolactone and dexamethasone. Triam-
terene normalized serum potassium, but the addition of furosemide was
required for lowering blood pressure. The final treatment with salt
restriction, triamterene, and furosemide resulted also in catch-up
growth, but plasma. aldosterone and plasma renin activity remained
unchanged after 1 year of therapy. In conclusion, a combination of a
syndrome of apparent mineralocorticoid excess and a disorder of
cortisol metabolism was found. As yet, it is unclear how both abnormal-
ities are related.
Treatment of second and late renal allograft rejections with rabbit anti-
human thymocyte globulin (RATG). A. J. Hoitsma, P. Reekers, J. G.
Kreeftenberg, and R. A. P. Koene. Division of Nephrology, Sint
Radboudziekenhuis, University of Nmegen, The Netherlands. In a
prospective randomized trial we previously showed the beneficial effect
of RATG when administered at the moment of an acute rejection that
occurs in the first 3 months after renal transplantation. We have now
studied whether or not such a treatment is also effective in biopsy-
proven second rejections, occurring within 3 months after transplanta-
tion, in steroid-resistant rejections and rejections occurring later than 3
months after transplantation. RATG (2 to 5 mg/kg) was administered in
a dose-by-rosette protocol and the prednisone dose was not raised
during the treatment course. Twenty patients who received RATG for
their first rejection (within 3 months) served as a control group. In the
event of second rejections within 3 months, all patients had received
high oral doses of prednisone for their first rejection. Of the 12 patients
treated with RATG only four showed no reversal of their serum
creatinine. There was one graft failure at 9 months after transplantation.
A group of rejections occurring later than 3 months comprised seven
patients with a first rejection and eight with a second rejection, who had
received high oral doses of prednisone for their first rejection episode.
In 11 of these 15 patients the serum crealinine was not reversed by
RATG-treatment, and there were three graft failures. In this group it
was more difficult to suppress T cell levels to the desired values of 50 to
150 per microliters. Consequently, the mean total dosage of RATG
administered was significantly higher than in the control group (mean
total dose, 2005 vs. 1203 mg). Steroid-resistant rejections occurred in all
six patients who did not respond to high oral doses of prednisone. They
showed a reversal of their rejection after subsequent RATG-treatment.
Our results show that RATG is useful for the treatment of steroid-
resistant and early second rejections. However, in rejections occurring
late after transplantation, we did not find a beneficial effect.
Epimembranous glomerulonephritis in mice. K. J. M. Assmann, M.
M. Tangelder, W. P. J. Lange, T. M. Tadema, and R. A. P. Koene.
Department of Pathology and Department of Medicine, Division of
Nephrology, Sint Radboudziekenhuis, University of Nijmegen, The
Netherlands. Analogous to the passive Heymann nephritis in rats, a
glomerulonephritis was induced in a mouse strain by a single injection
of an antiserum against homologous, pronase-digested, renal tubular
antigens (TAPron). The antiserum was raised in rabbits by two monthly
administrations of TAPron, obtained from kidneys of Swiss mice and
emulsified in complete Freund's adjuvant. Male C57BLIO mice re-
ceived 7.5 mg of rabbit anti-mouse TAPron or the same amount of
normal rabbit IgG in control experiments. The heterologous phase was
characterized by a transient increase of glomerular permeability with
fixation of rabbit IgG to the capillary wall in a linear or a fine, granular
pattern and the the brush borders of the proximal tubuli. The autolo-
gous phase was marked by the immune response to the injected protein,
during which subepithelial immune deposits developed. Small amounts
of these deposits were still present at 1 year after the injection of
antiserum. As shown by immunofluorescence, the deposits were com-
posed of predominantly mouse IgGl, rabbit IgG, and, to a lesser
degree, mouse C3. A correlation was seen between the antibody
response of the mice and the development and resolution of the
subepithelial immune complexes. None of the mice developed a ne-
phrotic syndrome. Kidneys from mice in the control group did not show
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immune deposits at any stage despite a comparable immune response to
rabbit IgG. With the indirect immunofluorescence technique on frozen
sections of normal mouse kidneys, strong staining of tubular brush
borders and a linear or fine granular staining of the glomerular capillary
walls was seen after incubation with the rabbit anti-mouse TAPron
serum. Absorption of the antiserum with purified GBM/TBM or pre-
treatment of the sections with neuraminidase did not change the
staining. With immuno-electron microscopy we could demonstrate that
antibodies in this antiserum directly fixed to an antigen located at the
outer cell membrane of the glomerular visceral epithelium. Therefore, it
seems likely that in situ formation of subepithelial immune complexes
occurred in the autologous phase by fixation of mouse immunoglobulins
to rabbit tgG already present in the glomerular wall.
The influence of therapy with immunosuppressive drugs on the immune
reactivity of kidney transplant recipients. R. J. it!. ten Berge, P. T. A.
Schellekens, S. Surachno, J. H. ten Veen, and J. M. Wilmink.
Department of linmunobiology, Central Laboratory of the Netherlands
Red Cross Blood Transfusion Service and the Laboratory of Experi-
mental and Clinical Immunology of the University of Amsterdam.
Wilhelmina Gasthuis, University of Amsterdam, The Netherlands. The
influence of therapy with azathioprine and prednisone on cellular and
humoral immunity in kidney transplant recipients was studied. To study
the effect of azathioprine and small doses of prednisone, a cross-
sectional survey was performed. The results were compared with those
in a control group of 15 healthy individuals. Five patients treated with
azathioprine and large doses of prednisone were studied in a follow-up,
once before transplantation and weekly thereafter over a period of 4
months. Treatment with azathioprine and small doses of prednisone
depressed the numbers of T- and B-lymphocytes in peripheral blood,
and K-cell activity. Primary and secondary humoral immune responses
in vivo and reactivity of lymphocytes in vitro were normal. However,
primary and secondary cellular immune responses in vivo as measured
by skin tests were depressed severely. During therapy with azathio-
prine and large doses of prednisone, all serum immunoglobulins except
1gM were depressed. However, antibody responses after antigenic
challenge in vivo were normal, but when lymphocytes were tested in
vitro against the same antigens a very low proliferative response was
obtained. To avoid a portal of entry in these patients shortly after
transplantation, skin tests were not per-formed. Cytotoxic T-cell func-
tion was not influenced but K- and NK-cell functions showed a
decrease. In view of the normal antibody responses in vivo and normal
reactivity of lymphocytes in vitro, it can be concluded that therapy with
azathioprine and small doses of prednisone does not influence the
afferent and central phase of the immune response, that is, antigen
recognition and proliferation ofT- and B-lymphocytes, and consequent-
ly, the formation of sensitized lymphocytes. The severely depressed
skin reactivity rather points to a depressed effector phase, presumably
by an anti-inflammatory action of these drugs. Azathioprine and high-
dosage prednisone induce depressed reactivity to antigens in vitro,
whereas antibody production in vivo against the same antigens is
normal. This may be due either to the observed monocytopenia or to
redistribution of lymphocytes so that antigen-reactive cells are depleted
from peripheral blood but remain present elsewhere in the lymphoid
tissues.
A method to measure pre- and postglomerular vascular resistances in
isolated perfused rat kidneys. H. M. Brink and J. F. G. Slegers.
Department of Physiology, University of Njmegen, The Netherlands.
The pressure natriuresis curve determined in isolated kidneys of
spontaneously hypertensive rats (SHR) is shifted to the right when
compared with control kidneys of normotensive rats (NR). Moreover,
comparable renal perfusion pressures of the GFR are always lower in
SHR kidneys. To measure vascular resistances we developed an
indirect method to determine the glomerular hydrostatic pressure(P0c)
by using the partial filtration of a biologically inert polymer, Pluronic
F108 (14000 daltons; free diffusion coefficient 1.15 x I 06cm2/s, molec-
ular radius of 34.6 A). By measuring the fractional clearance of the
polymer at different GFR's over the range of 100 to 1000 1.d/min and
applying pore theory, the following parameters of the glomerular filter
could be determined: pore radius 60.9 A, hydraulic conductivity times
pore area, Kr = 0.036 nl/s.mm Hg and the ratio AP/x, where Ap is the
filtering area per nephron and zx is the length of the pore. Ap/zx = 4.0
cm. When the relationship between concentration of the polymer and
the colloid osmotic pressure is known and when the hydrostatic
pressure in the proximal tubule is measured, then P0( can be calculat-
ed. The POC values determined by this procedure are compared with
values obtained directly by a micropuncture technique (table). When
during perfusion studies, renal perfusion pressure and flow are mea-
sured then pre- and postglomerular vascular resistance can be calculat-
ed. In kidneys of NR rats pre- and postglomerular resistance did not
differ significantly. In kidneys of SHR rats postglomerular resistance
had the same value, but preglomerular resistance was significantly
higher over the range of perfusion pressures of 60 to 120 mm Hg.
Calculated Micropuncture
10 74.4 1.4
9 85.6 0.7
13 95.6 0.8
6 105.5 1.2
5 120.3 3.1
2 92.5 0.5
5 107.1 0.6
5
9
116.8 2.1
137.7 3.4
Prednisone-induced increase of proteinuria in patients with a nephrotic
syndrome. P. G. G. Gerlag, F. H. J. M. van Liebergen, and R. A. P.
Koene. Department of Medicine, Division of Nephrology, St. Joseph
Ziekenhuis Eindhoven, Grootziekengasthuis 's Hertogenbosch arid
University ofN(jmegen, The Netherlands. Administration of corticoste-
roids can lead to an abrupt increase of proteinuria in patients with a
nephrotic syndrome. This paradoxical phenomenon was studied sys-
tematically in nine patients with an epimembranous glomerulopathy,
who received 125 to 150 mg of prednisone on alternate days in the
course of a therapeutic trial. Proteinuria on prednisone (P)- and non-
prednisone (NP)-days was studied during a period of Ill to 22 days. The
mean proteinuria for the whole group on NP-days was 43.6% lower than
on P-days and varied between individual patients from 0.4 to 78.9%.
There was a significant correlation with the endogenous creatinine
clearance (ECC): Fluctuations were larger when ECC was higher (r
0.73, P < 0.05). In individual patients, however, there were neither
differences in 24-hr creatinine excretions nor in ECC between P and NP
days. The proteinuric effect started 4 hr after an oral or intravenous
prednisone dose, was maximal between 8 and 16 hr, and had disap-
peared after 20 hr. The lowest dose of prednisone that induced the effect
was 15 mg. The phenomenon was also seen in patients with other
causes of their nephrotic syndrome. A patient with minimal change
glomerulopathy showed the fluctuations while reaching a remission.
The effect may be related to a temporary increase of glomerular
filtration rate or a decrease in tubular reabsorption of protein. Our
failure to find concomitant changes in ECC argues against the former
explanation.
Concanavalin-A stimulated peripheral mononuclear blood cells (PBC)
from patients with minimal change glomerulopathy affect glomerular
polyanion (GPA) in vitro. W. W. Bakker, J. R. Beukhof, P. J. Hoede-
maeker, U. K. v.d. Hem, and W. H. J. van Luijk. Department of
Pathology, State University of Groningen, and the Departments of
Medicine and Paediatry of the University Hospiial of Groningen, The
Netherlands. The pathogenesis of increased glomerular permeability in
minimal change disease (MCD) is unclear. Although alterations in cell-
mediated immune reactions (CM1) in vitro in these patients have been
related to the pathogenesis of this disease, no relationship between such
altered CMI responses and changes of the glomerular filtration barrier
have been demonstrated. In this study we have isolated peripheral
blood cells (PBC) of II untreated nephrotic patients with MCD (protein-
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76.3 0.6
87.0 0.5
93.9 0.7
103.1 0.8
120.2 3.6
74.8 1.7
86.0 0.8
94.8 0.7
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132.2 2.9
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24.5 2.4
35.4 2.6
43.5 1.0
50.6 0.9
57.6 1.7
62.0 2,7
67.7 2.4
21.8 2.1
30.8 1.1
33.7 1.9
40.7 1.7
48.0 1.0
55.1 1.8
41.6 1.9
47.1 1.5
54.8 0.8
61.8 1.4
72.0 1.8
34.0 1.0
38.8 0.4
44.8 1.1
54.4 1.6
Glomerular capillary hydrostatic pressures (0) as obtained in
kidneys of NR and SHR rats. Renal perfusion pressure = RPP (mm
Hg).
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uria t' 3 g/24 hr), 20 untreated non-nephrotic subjects with IgA
glomerulopathy (proteinuria < 3 g/24 hr), and 13 healthy control
donors. The cells (5 >< 106/ml) were cultured under standard conditions
in the presence of cryostat (rat) kidney tissue sections and stimulated
with 5, 10, or 20 Con-A per ml tissue culture medium (that is, serum-
free RPMI 1640). After 20 hr the cells were removed and the tissue
sections were washed and stained for sialoproteins using the colloidal
iron method, and the sections were evaluated for stainability of GPA
using light microscopy. It was shown that Con-A activated cells in nine
tenths (—80%) of the MCD patients had affected GPA following this
culture system in a dose-dependent manner. Reduced GPA stainability
of GPA following incubation with Con-A activated cells was present in
two tenths (—20%) of the cultures from the IgA-patients and in three
thirteenths (—20%) of the normal donors. (Neither unstimulated PBC
from patients with MCD nor Con-A alone incubated with kidney
sections affected the GPA stainability). Although these in vitro data are
inconclusive with respect to the pathogenesis of MCD in vivo, these
results show an altered CMI response of PBC from nephrotic patients
with MCD, a response directly related to the impairment in vitro of an
important part of the glomerular filter barrier.
Membrane phospholipid (PL) defect in ischemic renal damage. E.
Matthys, V. Patel, and M. Venkatachalam, University Hospital Gent,
Renal Division, De Pintelaan, 185, B-9000 Gent, Belgium, and Univer-
sity of Texas Health Sciences Center, San Antonio, Texas, USA.
Ischemia (IS)-induced membrane defects cause tubular dysfunction;
their pathogenesis is unknown but pathological PL degradation may be
responsible. Activation of phospholipase A (PL-ase A) will result in
decrease (.) of PL except lyso-PL which should be increased (t).
Similarly, other PL-ases can phosphatidyl inositol (P1), but
phosphatidic acid (PA). To test this hypothesis, rat kidneys were
studied during IS (15 and 60 mm) and 120 mm after blood reflow. Cortex
from five to seven control and injured kidneys in each group was
extracted for PL and analyzed by two-dimensional thin layer chroma-
tography. In 15 mm IS caused in lysophosphatidyl choline (LPC) by
GFR, mI/mn RPF, mi/mn
E
C
0.51
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0.05
0.08
1.63 0.37'
1.92 0.39
CaHRP/GFR CnHRP/GFR CcHRP/GFR
E
C
0.011 0.002a
0.008 0.001
0.079 0.011
0.074 0.009
0.360 0.041
0.383 0.054
P < 0.05
31% (P < 0.005), lysophosphatidyl ethanolamine (LPE) by 80% (P <
0.025), and PA by 170% (P < 0.001) but no change in other PL. With
reflow, LPC and LPE returned to control values, PA remained high and
other PL were normal except P1 which decreased 17% (P < 0.001).
With 60-mm IS, LPC and LPE were unchanged, but PA was j' 53% (P
< 0.01). P1 and phosphatidyl choline (PC) decreased by 15 and 13% (P
<0.001) and sphingomyelin and cardiolipin by 12 and 11% (P <0.025).
With reflow, similar decreases occurred in all PL except LPC and PA
(+36% and +165%; P < 0.001) and LPE (no change). Early accumula-
tion of toxic and fusogenic lipids (LPC, LPE) indicated PL degradation.
With mild 1S, degradation is reversed during reflow for all PL except P1.
However, continued degradation of PL (and lysoPL) during prolonged
IS, inability to reverse PL degradation, and restore PL during reflow
characterizes irreversible (60-mm IS) injury. Selective brushborder
damage is known to occur in IS: our data indicate that PL-ase activation
may underly this functionally important defect.
Influence of resetting of the intrarenal vascular resistance (RVR) on the
induction of HgCl2-induced acute renal failure (ARF). R. Vanholder, S.
Ringoir, and N. Lameire, Renal Division, Department of Internal
Medicine, University Hospital, Dc Pintelaan, 135, B-9000 Gent, Bel-
gium. Previous studies of our group have demonstrated that mercury-
induced ARF is characterized by an early progressive and parallel fall of
glomerular filtration rate (GFR; z % =
—47%), renal blood flow (RBF;
% =
—45%) and proximal tubular pressure (Pt; % = —40%). To
further determine the role of renal hemodynamics in this model, the
present experiments were performed to study the influence of resetting
the RVR within the limits of autoregulation. In a first series of
experiments, the RVR was decreased by lowering and maintaining the
renal perfusion pression (RPP) to a mean of 87 5 mm Hg by clamping
of the aorta before and after HgCI2. In a second study, the RVR was
increased by a rise of RPP to 170 5 mm Hg by bilateral carotid
clamping. Aortic clamping (N = 6) did not prevent a fall in GFR (from
2.04 0.17 to 0.89 0.14mI/mm kg BW), in RBF (from 12.69 1.97 to
4.74 0.61 mI/mm kg BW) or in Pt (from 17 Ito 9 1 mm Hg) (P <
0.01 for all values). After bilateral carotid clamping (N = 9), the fall in
GFR and RBF was prevented; both parameters remained at —3 and
+10%, respectively, from the control value: Pt remained at 19 1 mm
Hg during the entire experiment. Calculation of the glomerular dynam-
ics revealed that a premercurial elevation of pre- and postglomerular
resistances prevented the usual fall in PG and a further increase in
resistance after mercury. In conclusion, these experiments underline
the important role of intrarenal hemodynamics in the early pathogenesis
of nephrotoxic ARF.
Glomerular permeability and polyanion in doxorubicin (Adriamycin)
nephrosis in rats. J. J. Weening and H. G. Rennke. Brigham and
Women's Hospital and Harvard Medical School, Boston, Massachu-
setts, USA. Alterations in glomerular permeability were studied in
Adriamycin-induced proteinuria in rats by measuring fractional clear-
ances (C/GFR) of uncharged labeled dextrans (d) of varying molecular
radius (ae) and of anionic (a), native (n) and cationic (c) horseradish
peroxidases (HRP) in groups of five or six experimental (E) and control
(C) rats. E rats were studied between days 14 and 55 after a single
intravenous dose of Adriamycin, 7.5 mg/kg. Mean proteinuria in E was
98 mg/24 hr, and glomerular morphology showed few changes except
for epithelial cell swelling, vacuolization and foot process obliteration,
and a significant reduction of glomerular colloidal iron (Cl) staining.
Inulin clearance revealed reduction of GFR and RPF of 20 and 15%,
respectively, in E. Sieving curves showed a size defect in E for
molecules > 40 A with a four- to five-fold increase over C for d 58 and
60 A ae. The peroxidase clearances (see table, mean 5D, P < 0.05)
showed an increase in C/GFR of aHRP in E, whi,.n can be accounted
for by the sieving defect found for d with a similai C/GFR, whereas C/
GFR for n and cHRP were unchanged, indicating an intact functional
charge barrier in the proteinuric animals.
The results indicate that proteinuria in this model, which morphologi-
cally resembles aminonucleoside nephrosis, is due to a sieving defect,
the charge barrier being functionally intact. The results further suggest
that a reduction in Cl reactive glomerular polyanion does not necessari-
ly reflect a defect of the charge-selective barrier.
Experiences in percutaneous antegrade pyelography and needle neph-
rostomy. J. W. de Glas-Vos, R. T. Krediet, and L. Arisz. Department of
Internal Medicine, Academic Medical Centre, Amsterdam, The Neth-
erlands. Percutaneous antegrade pyelography (AP) and needle nephros-
tomy (NN) are increasingly used in renal units. Since September 1979
we performed AP in nine patients (seven men, two women, mean age 63
years). Indications were: suspected hydronephrosis (four patients),
localizing of obstruction (four patients) and suspected diagnosis of
infected hydronephrosis (one patient). In seven of the above patients
NN was performed nine times, because of acute renal failure due to
obstruction (three times), acute deterioration of renal function due to
obstruction in chronic renal failure (three times), preoperative drainage
of infected hydronephrosis (one time) and to evaluate the effect of
drainage on almost non-functioning hydronephrotic kidneys (two
times). Mean period of drainage was ten days (range, 1 to 20 days).
Plasma creatinine fell in six patients (mean 41%, range 12 to 77%), most
strikingly in the patients with acute postrenal failure (66%). Tempera-
ture became normal in the patient with infected hydronephrosis. The
nephrostomy catheter was removed after operation (two times), dislo-
cation (one time), accidentically (two times), and electively (four
times). Only minor complications were seen in three patients (febrile
reactions in two and a temporary urine leakage in one patient). No
infections or hemorrhages occurred. It is concluded that AP and NN are
important, safe, and relatively simple techniques in the management of
patients with obstructive uropathy.
